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Instructions : (1) Figures to the right indicate full marks.
(2) Graph paper will be supplied on request.

(3) Use of simple calculator is permissible.

1. (a) Explain the meaning of inventory and discuss the advantages and disadvantages of
maintaining inventory. 6

(b) A contractor has to supply 20,000 units per day. He can produce 30,000 units per
day. The cost of holding a unit in the stock is ¥ 3 per year and the set-up cost per
run is ¥ 50. If there are 300 working days in a year, what should be the optimum

size and time of a production run ? Also find the annual cost. 8
OR
(@ Write EOQ formula and prove it. 6
(b) The details of the usage of an item by a company are as follows : 8
Unit purchase price =320
Ordering cost =310

Annual inventory carrying cost =35

Annual shortage cost =312
Annual demand = 3200 units
Find

(1) EOQ

(2) Minimum Annual Costs
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2. (@) Whatis Operation Research (OR) ? State the uses.

(b) Find initial basic feasible solutions of the following transportation problem by

(a)
()

(b)

(©)

(@)

(b)
(©)
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using any two methods. Find the total transportation cost.

Destinations
A B C D E |Supply
| 4 5 2 1 6 6
Origins 1l 3 2 8 10 3 8
|5 8 7 4 8 6
Demand 5 4 6 3 20
OR

Explain transportation problem and represent it into mathematical form.

Obtain an optimal solution of transportation problem by Modi’s method.

State and prove the relation between Marginal Revenue, Average Revenue and

D, D, D; D, |Supply
01|20 11 14 15 10
02|15 9 8 6 8
03|12 10 25 18 12
Demand | 7 8 5 10 30

Elasticity of Demand.

The demand function of a commodity is x = 30 — \/E Calculate elasticity of
demand when price of the commodity is 100.

If the demand function of a monopolist is p = 20 — x and its average cost is ¥ 5, find

maximum profit.

OR

Explain the meaning of

(i)
(ii)
(i)
(iv)
The

it.

Total Revenue
Marginal Revenue
Total cost
Marginal cost

utility function is u = (x + 2)#3 (y + 1) and the budget equation is
2x +y =17. Find x any y for maximum utility.

Explain the concept of elasticity of demand. Give different formulae for obtaining

6
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(b)

(a)

(b)

(b)
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What is linear programming ? Give its assumptions, limitations and mathematical

formulation.

7

A merchant sell oil tins and ghee tins. He can sell at the most 10 tins per day. At
least one tin of ghee can be sold daily and the sell of oil tins is at least four more
than that of ghee tins. The profit on each of oil tin and ghee tin is ¥ 10 and
T 20 respectively, how many tins of oil and ghee should be sold to earn maximum

profit ? How much will be his maximum profit ?
OR

Explain the following terms :
(i)  Objective function

(if) Constraints

(iii) Solutions

(iv) Feasible solution

(v) Optimal feasible solution

Use penalty (Big m) method to solve the following L.P. problem :
Maximize z =X, + 2X, + 3X; — X,

Subject to the constraints.

Xy +2X, + 3% = 15, 2X; + X, + X3 =20

X, +2X, + X3+ X, =10 Xx,>0,%X,>0,%x;>0

Describe the different methods of decision making under uncertainty.

Find the optimum strategy using

(i) Maxi-max.

(i)  Maxi-min.

(iii) Laplace

(iv) Horwicz (o = 0.4)

Principle for the following pay-off matrix.

Strategy
Event A, A, A, A,
S, 3 8 -1 6
s, |5 10 o0 3
S, 1 2 15 4
S, |-3 -4 2 5

What is decision theory ? Explain the meaning of EMV and EVPI.
OR
7

7
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(@) From the following pay off matrix find :

(i) Max. EMV

(i) EPPI

(iii) EVPI
Event | Prob. Act

A B C D

S, 04 |30 50 40 110
S, 0.2 |80 60 80 100
S; 03 |40 120 50 20
S, 0.1 0 50 30 10

(b) The probability distribution for demand of an item is as follows :
Demand: |0 1 2 3 4
Prob. : 02 ({0103 (0.1 |0.3

If the cost price of the item is ¥ 10 per item and selling price is ¥ 15. The unsold
item can be returned at ¥ 5 at the end of a day. How many units of the item should
be kept ? Also find EVPI.
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